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<;1X0> sung Or., Wing 

<120;> Xylanases wich Enhanced Thermophilicity ancj Alkalophiliciny 

<13Q> 08-893220US 

<140> 
<141> 



<170> PateAcIn ver. 2-1 

<210> 1 
<2ll> 184 
<212> PRT 

w <2X3 > Aspergillus niger 

ifl <4O0> 1 

* Ser Ala Gly lie Asn Tyr Val Gin Asn Tyr Aan Gly Asa Leu Gly Asp 

Jjf 1 5 10 15 

m f>he Thr Tyr Aap Glu Ser Ala Gly Thxr Phe Ser Met Tyr Trp Gin Asp 

20 25 30 

HF Gly val ser ser Asp Phe Val Val Gly Leu Gly Trp Thr Thr Gly ser 

& 35 40 45 

Ser Asn Ala lie Thr Tyr Ser Ala Glu Tyr Ser Ala Ser Gly Ser Ser 

IT. 50 55 SO 

M= Ser Tyr Leu Ala Val Tyr Gly Trp Val Asn Tyr Pro Gly Ala Glu Tyr 

f-% 65 70 7S 80 

Tyr ne Val Glu Asp Tyr Gly Asp Tyr Asn Pro Cys Ser Ser Ala Thr 
85 90 95 

Ser Leu Gly Thr val Tyr Ser Asp Gly ser Thr Tyr Gin Val Cys Thr 
100 105 110 

Asp Thr Arg lie Asn Glu Pro Ser lie Thr Gly Thr Ser Thr Phe Thr 
115 120 125 

Gin Tyr Phe Ser Val Arg Glu Ser Thr Arg Thr ser Gly Thr Val Thr 
130 135 140 

Val Ala Asn His Phe Asn Phe Trp Ala Gin His Gly Phe Gly Asn Ser 
145 150 155 ISO 

Asp Phe Asn Tyr Gin Val Met Ala val Glu Ala Trp Ser Gly Ala Gly 
155 170 X75 

Sfer Ala Ser Val Thr lie Ser Ser 
1B0 



NOV-21-2001 16:28 FROM-GowllaffS Fax 3 T-961 P. 065/086 F-781 



to. 



2/23 



<210> 2 
<211> 185 
<212> PRT 

<213> Aspergillus tubingensis 
<400> 2 

Ser Ala Gly lie Asn Tyr val Gin Asn Tyr Asn Gin Asn Leu Gly Asp 
1 5 10 15 

Phe Thr Tyr Asp Glu Ser Ala Gly Thr Phe Ser Met Tyr Trp Glu Asp 
20 25 30 

Gly Val Ser Ser Asp Phe Val Val Gly Leu Gly Gly Trp Thr Thr Gly 
35 40 45 

Ser Ser Asn Ala lie Thr Tyr Ser Ala Glu Tyr Ser Ala Ser Gly Ser 
50 55 60 

Ala Ser Tyr Leu Ala Val Tyr Gly Trp Val Asn Tyr pro Gin Ala Glu 
65 70 75 80 

Tyr Tyr lie Val Glu Asp Tyr Gly Asp Tyr Asn Pro Cys Ser Ser Ala 
85 90 95 

Thr Ser Leu Gly Thr val Tyr Ser Asp Gly Ser Thr Tyr Gin val Cys 
100 105 110 

Thr Asp Thr Arg lie Asn Glu Pro Ser lie Thr Gly Thr Ser Thr Phe 
1X5 120 125 

Thr Gin Tyr Phe Ser Val Arg Glu ser Thr Arg Thr Ser Gly Thr val 
130 135 140 

Thr Val Ala Asn His Phe Asn Phe Trp Ala His His Gly Phe His Asn 
1.45 150 155 160 

Ser A&p Phe Asn Tyr Gin Val Val Ala val Glu Ala Trp Ser Gly Ala 
165 170 175 

Gly Ser Ala Ala Val Thr lie Ser Ser 
180 185 



<210> 3 
<21li 185 
c212> PRT 

<213> Baca-llus circulans 

Ala°Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly Gly Gly lie val 

x 5 10 15 

Asn Ala val Asn Gly Ser Gly Gly Asn Tyr Ser Val Asn Trp Ser Asn 
20 25 30 

Thr Gly Asn Phe Val Val Gly Lys Gly Trp Thr Thr Gly Ser Pro Phe 
35 40 45 



2 
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Arg Thr lie Asn Tyr ASA Ala Gly val «- F Ala rrc Asr. Gly Gly 
60 55 50 

Tyr Leu Thr Leu Tyr Gly Trp Thr Arg Ser Pro Leu lie Glu Tyr Tyr 
65 70 75 80 

val val Asp ser Trp Gly Thr Tyr Arg Pro Thr Gly Thr Tyr Lya Gly 
85 90 95 

Thr val Lys ser Asp Gly Gly Thr Tyr Asp He Tyr Thr Thr Thr Arg 
100 3-05 H Q 

Tvr Asn Ala Pro Ser He Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr 
y 1X5 120 125 

Trp ser val Arg Gin Ser Lys Arg Pro Thr Gly Ser Asn Ala Thr lie 
130 135 140 

y Thr Phe Thr Asn His Val Asn Ala Trp Lys ser His Gly Men Asn Leu 

l45 150 155 160 

^ Gly ser Asn Trp Ala Tyr Gin Val Met: Ala Thr Glu Gly Tyr Gin Ser 

S 165 170 175 

CB ser oly Ser Ser Asn Val Thr Val Trp 

SJ 180 185 

B <210> 4 

H= <211> 201 

1=5= *212> PRT 

m <2X3> Bacillus pumilus 

Q ltq°Thr He Thr Asn Asn Glu Met Gly Asn Wis Ser Gly Tyr Asp Tyr 

fT * 5 10 15 

Glu Leu Trp Lys Asp Tyr Gly Asn Thr Ser Mec Thr Leu Asn Asn Gly 
2Q 25 30 

Gly Ala Phe Ser Ala Gly Trp Asn Asn He Gly Asn Ala Leu Phe Arg 
35 40 45 

Lys Gly Lys Lys Phe Asp Ser Thr Arg Thr His His Gin Leu Gly Asn 
50 55 6° 

Xle ser He Asn Tyr Asn Ala Ser Phe Asn Pro Ser Gly Asn Ser Tyr 
65 



70 75 SO 



Leu Cya val Tyr Gly Trp Thr Gin Ser Pro Leu Ala Glu Tyr Tyr He 
85 90 9 

Val Asp Ser Trp Gly Thr Tyr Arg Pro Thr Gly Ala Tyr Lys Gly Ser 
100 105 HO 

P A * Tyr Ala Asp Gly Gly Thr Tyr Asp He Tyr Glu Thr Thr Arg Val 
115 120 125 
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Asn Gin Pro Ser lie Ha Giy He Al« Thr Phe Lys- "In ^ Trp Ser 
130 135 140 

Val Arg Gin Thr X-ys Arg Thr Ser Gly Thr val Ser Val Ser Ala His 
145 150 15S 160 

Phe Arg Lys Trp Glu Ser Leu Gly Met Pro Met Gly Lys Met Tyr Glu 
165 170 175 

Thr Ala Phe Thr Val Glu Gly Tyr Gin Ser Ser Gly Ser Ala Asn val 

180 185 190 

Met Thr Asn Gin Leu Phe He Gly Asn 
195 200 

<210> 5 
<211* 185 
<212> PRT 

ri <213> Bacillus suhtilis 

1 ** s? <4 00 > 5 

Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly Gly Gly He Val 
03 1 5 10 15 

B Asn Ala Val Asn Gly Ser Gly Gly Asn Tyr Ser Val Asn Trp Ser Asn 

SI 20 25 30 

5 Thr Gly Asn Phe Val Val Gly Lys Gly Trp Thr Thr Gly Ser Pro Phe 

3S 40 45 

Si 

^ Arg Thr He Asn Tyr Asn Ala Gly val Trp Ala Pro Asn Gly Asn Gly 

U 50 55 60 

Hi ^ Leu Thr Lew xy r Gly Trp Thr Arg Ser pro Leu He Glu Tyr Tyr 

6S 70 75 Q0 

Val Val Asp Ser Trp Gly Thr Tyr Arg Pro Thr Gly Thr Tyr Lys Gly 
85 90 95 

Thr val Lys Ser Asp Gly Gly Thr Tyr Asp He Tyr Thr Thr Thr Arg 
100 105 11° 

Tyr Asn Ala Pro Ser He Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr 
115 120 125 

Trp Ser Val Arg Gin Ser Lys Arg Pro Thr Gly Ser Asn Ala Thr He 
130 135 140 

Thr Phe Ser Asn His Val Asn Ala Trp Lys Ser His Gly Met Asn Leu 
145 150 155 160 

Gly Ser Asn Trp Ala Tyr Gin Val Men Ala Thr Glu Gly Tyx Gin Ser 
165 170 175 

Ser Gly Ser Ser Asn Val Thr Val Trp 
18Q 185 



4 
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<21Q> 6 
<c211> 211 
<212> PRT 

<213> Clostridium acetobucyl;cu(n 

se?°Ala Phe Aan Thr Gin Ala Ala Pro Lys Thr lie Thr Ser Asn Glu 
^ S 10 15 

tie Gly Val Asn Gly Gly Tyr Asp Tyr Glu Leu Trp Lys Asp Tyr Gly 



20 



25 30 



Asn Thr Ser Wee Thr Leu Lya Asn Gly Gly Ala Phe Ser Cys Gin Trp 
35 40 45 

Ser Asn lie Gly Asn Ala Leu Phe Arg Lys Gly Lya Lys Phe Asn Asp 
50 55 60 

Thr Gin Thr Tyr Lys Gin Leu Gly Asn lie Ser Val Asn Tyr Asn Cys 
65 ™ 75 80 

Asn Tyr Gin Pro Tyr Gly Asn Ser Tyr Leu Cys val Tyr Gly Trp Thr 
85 50 ^5 

Ser Ser Pro Leu val Glu Tyr Tyr He Val Aap Ser Trp Gly Ser Trp 
XO0 105 110 

Ara pro Pro Gly Gly Thr ser Lya Gly Thr He Thr Val Asp Gly Gly 
H5 120 125 

He Tyr Asp He Tyr Glu Thr Thr Arg He Aan Gin Pro Ser He Gin 
130 135 140 

Gly Asn Thr Thr Phe Lys Gin Tyr Trp Ser val Arg Arg Thr Lys Arg 
X4 i 150 15S 1«0 

Thr Ser Gly Thr He Ser Val Ser Lys His Phe Ala Ala Trp Glu Ser 
165 170 175 

Lys Gly Met Pro Leu Gly Lys Mac His Glu Thr Ala Phe Asn He Glu 
180 185 1 9Q 

Glv Tyr Gin Ser Ser Gly Lys Ala Asp Val Asn Ser Met Ser He Asn 
- 195 200 205 

He Gly Lys 
210 



<21Q> '/ 
<;211> 206 
<212> PRT 

<213> Clostridium scercorariuro 

Gly°Arg He He Tyr Asp Asn Glu Thr Gly Thr His Gly Gly Tyr Asp 

x - 5 10 15 

5 
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Tyr Glu uu vr P L r * Asp Tyr Gly a«n Th* tie Met Glu Leu Asn Asp 
20 25 30 

Gly Gly Thr Phe Ser Cya Gin Trp Ser Asn He Gly Asn Ala Leu Phe 
35 40 45 

Aro Lys Gly Arg Lys Phe Asa Ser Asp Lye Thr Tyr Gin Glu Leu Gly 
50 5S 60 

Asp He val Val Glu Tyr Gly Cys Asp Tyr Asn Pro Asn Gly Asn Ser 
6 5 70 75 80 

Tvr Leu Cys Val Tyr Gly Trp Thr Arg Asn Phe Leu Val Glu Tyr Tyr 
y 85 90 95 

lie val Glu Ser Trp Gly Ser Trp Arg pro Pro Gly Ala Thr pro Lye 
xoo 1° 5 110 

Glv Thr lie Thr Gin Trp Met Ala Gly Thr Tyr Glu Tie Tyr Glu Thr 
115 120 125 

Thr Arg Val Asn Gin Pro Ser He Asp Gly Thr Ala Thr Phe Gin Gin 
130 135 140 

Tyr Trp ser val Arg Thr Ser Ly3 Arg Thr Ser Gly Thr He Ser Val 
145 150 155 160 

Thr Glu Wis Phe Lys Gin Trp Glu Arg Met Gly Met Arg Met Gly Lys 
165 170 175 

Met Tyr Glu Val Ala Leu Thr Val Glu Gly Tyr Gin Ser Ser Gly Tyr 
1B0 185 190 



Ala Asn Va 



1 Tyr Lys Asn Glu He Arg He Gly Ala Asn Pro 



|™ 195 



200 205 



<210> S 
<2X1* 211 
-e2l2:> PRT 

<213> Ruminococcus flavefaciens 

slrAla Ala Asp Gin Gin Thr Arg Gly Asn Val Gly Gly Tyr Asp Tyr 
1 ~ 5 10 

Glu Met Trp Asn Gin Asn Gly Gin Gly Gin Ala Ser Met Asn Pro Gly 
20 25 20 

Ala Gly Ser Phe Thr Cys Ser Trp Ser Asn He Glu Asn Phe Leu Ala 
35 40 45 

Arq Met Gly Lys Asn Tyr Asp Ser Gin Lys Lys Asn Tyr Lys Ala Phe 
50 55 60 

Cly Asn He Val Leu Thr Tyr Asp Val Glu Tyr Thr Pro Arg Gly Asn 
£5 70 75 
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Ser Tyr Met Cys val Tyr Gly Trp Thr *rg A«i Leu Met Gly Tyx 

Tyr lie Val Glu Qly Trp Gly Asp Trp Arg Pro Pro Gly Asn Asp GXy 

Glu Val Lys Gly Thr Val Ser Ala Asn Gly Aan Thr Tyr Asp He Arg 
115 X 20 X 



Ly e Thr Met: Arg Tyr Asn Gin Pro Ser Leu A S p Gly Thr Ala Thr Phe 

120 135 140 

Pro Gin Tyr Trp Ser Val Arg Gin Thr Ser Gly Ser Ala Aan A*n Gin 
145 "° 155 

Thr Asn Tyr Mec LyS Gly Thr He Asp Val Ser LyS Hi B Phe Asp Ala 
165 1/0 

Trp Ser Ala Ala Gly Leu Asp Mec Ser Gly Thr Leu Tyr Glu Val Ser 
180 185 



Nl 210 



L eu Asn He Glu Gly Tyr Arg Ser Asn Gly Ser Ala Asn val Lys Ser 
l95 200 20& 

val ser val 



<2l0> 9 
<2H> 197 
<212=> PRT 

<213> Schizophyllum commune 

Ser°Gly Thr Pro Ser Ser Thr Gly Thr Asp Gly Gly Tyr Tyr Tyr Ser 

1 5 10 

Trp Trp Thr Asp Gly Ala Gly Asp Ala Thr Tyr Gin Asn Asn Gly Gly 

Gly Ser Tyr Thr L*u Thr Trp Ser Gly A 3 n Asn Gly Asn Leu val Gly 
3S 40 * s 

Gly Ly* Gly Trp Asn Pro Gly Ala Ala Ser Arg Ser He Ser Tyr Ser 

- ■ 50 55 
Gly Thr Tyr Gin Pro Asn Gly Aan Ser Tyr Leu Ser v*l Tyr Gly Trp 

65 7 ° 75 

Thr Arg Ser Ser Leu He Glu Tyr Tyr lie Val Glu Ser Tyr Gly ser 

T yr Asp Pro Ser Ser Ala Ala Ser His Lys Gly Ser Val Thr Cy 6 A 3 n 



100 103 

Gly Ala Thr Tyr Asp He Leu Ser Thr Trp Arg Tyr Asn Ala Pro Ser 
115 120 12 



7 
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He Asp Gly Thr Gin Thr Phe Glu Gin Fhe Trp Ser Val Arg Asn Pro 
130 135 140 

Lys Lys Ala Pro Gly Gly ser lie Ser Gly Thr Val Asp Val Gin Cys 
145 150 155 160 

Has Phe Asp Ala Trp Lys Gly Leu Gly Mac Asn Leu Gly Ser Glu His 
165 170 17S 

Asn Tyr Gin He Val Ala Thr Glu Gly Tyr Gin Ser Ser Gly Thr Ala 
180 185 190 

Thr He Thr Val Thr 
195 



<2l0^ 10 

<2H> 191 

<213> PRT y { (V 

<2X3> scjrepcomyces livid<arv;B \s 

<40Q> 10 

Asp Thr val val Thr Thr Asa Gin Glu Gly Thr Asn Asn Gly Tyr Tyr 
X 5 10 15 

Tyr Ser Phe Trp Thr Asp ser Gin Gly Thr Val Ser Met Asn tyec Gly 
20 25 30 

Ser Gly Gly Gin Tyr S*r Thr Ser Trp Arg Asn Thr Gly Asn Phe val 
35 40 45 

Ala Gly Lys Gly Trp Ala Asn Gly Gly Arg Arg Thr Val Gin Tyr Ser 
50 55 60 

Gly Ser Phe Asn Pro Ser Gly Asn Ala Tyx Leu Ala Leu Tyr Gly Trp 
6 5 70 75 80 

Thr S*r Asn Pro Leu val Glu Tyr Tyr lie val Asp Asn Trp Gly Thr 
as 90 95 

Tyr Arg Pro Thr Gly Glu Tyr Lys Gly Thr val Thr Ser Asp Gly Gly 
100 105 110 

Thr Tyr Asp He Tyr Lys Thr Thr Arg Val Asn Lys Pro Ser Val Glu 
115 120 12S 

Gly Thr Arg Thr Phe Asp Gin Tyr Trp Ser Val Arg Gin Ser Lys Arg 
130 135 140 

Thr Gly Gly Thr He Thr Thr Gly Asn His Phe Asp Ala Trp Ala Arg 
145 150 155 160 

Ala Gly Met Pro Leu Gly Asn Phe Ser Tyr Tyr Met lie Asn Ala Thr 
165 170 175 

Glu Gly Tyr Gin ser Ser Gly Thr Ser Ser He Asn val Gly Gly 
180 185 1^° 

8 
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<2\0> 11 
<211> 191 

<212> PRT \T|\ 
<2l3> strepcomyces lwidans 

c400> 11 „ 
Ala Thr Thr lie Thr Thr Asn Gin Thr Gly Thr Asp Gly Met Tyr Tyr 
! 5 10 15 

Ser Phe Trp Tlir Asp Gly Gly Gly Ser Val Ser Mec Thr I-eu Asn Gly 
20 25 30 

Glv Gly Ser Tyr Ser Thr Gin Trp Thr Asn Cys Gly Asn Phe Val Ala 
35 40 45 

Gly Lys Gly Trp Ser Thr Gly Asp Gly Asn Val Arg Tyr Asn Gly Tyr 
50 55 60 

Phe Asn Pro Val Gly Asn Gly Tyr Gly Cys Leu Tyr Gly Trp Tnr 3er 
65 70 ?S 80 

Asn Pro Leu Val Glu Tyr Tyr He Val Aap Asn Trp Gly Ser Tyr Arg 
85 90 95 

Pro Thr Gly Thr Tyr Lys Gly Thr Val Ser Ser Asp Gly Gly Thr Tyr 
100 3-05 1X0 

Aap He Tyr Gin Thr Thr Arg Tyr Asn Ala Pro Ser Val Glu Gly Thr 
X15 120 125 

Lye Thr Phe Gin Gin Tyr Trp Ser Val Arg Gin Ser Lys Val Thr Ser 
130 135 

Glv Ser Gly Thr lie Thr Thr Gly Asn His Phe Asp Ala Trp Ala Arg 
14 5 150 155 160 

Ala Gly Met Asn Met Gly Gin Phe Arg Tyr Tyr Met He Asn Ala Thr 
X65 170 1^5 

Glu Gly Tyr Gin Ser Ser Gly Ser Ser Asn lie Thr Val Ser Gly 
180 185 190 



<210> 12 

*211> 189 

<212> PRT 

<213> Streptojnyces sp . 

Ala°Thr 2 Thr He Thr Asn Glu Thr Gly Tyr Asp Gly Met Tyr Tyr Ser 
a 5 10 15 

Phe Trp Thr Asp Gly Gly Gly Ser Val Ser Met Thr Leu Asn Gly Gly 
20 25 30 

Gly Ser Tyr Sar Thr Arg Trp Thr Asn Cys Gly Asn Phe Val Ala Gly 
35 40 45 

9 
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Lys Gly Trp Ala Asn Gly Gly Arg Arg Thr Vsl ArS Tyr Thr Gly Trp 
50 55 60 

Phe Asn Pro Ser Gly Aan Gly Tyr Gly Cys Leu Tyr Gly Trp Thr Ser 
65 70 75 80 

Asn Pro Leu Val Glu Tyr Tyr lie Val Aap Asn Trp Gly Ser Tyr Arg 
85 90 95 

Pro Thr Gly Glu Thr Arg Gly Thr val His fier Asp Gly Gly Tbr Tyr 
100 105 110 

Asp lie Tyr Lys Thr Thr Arg Tyr Asn Ala Pro Ser Val Glu Ala Pro 
115 120 125 

Ala Ala Phe Asp Gin Tyr Trp Ser Val Arg Gin Ser Lys Val Thr Ser 
130 135 140 

Gly Thr He Thr Thr Gly Asn Fh<* Asp Ala Trp Ala Arg Ala Gly 

m 145 150 1SS 160 

US Mec Asn Met Gly Asn Phe Arg Tyr Tyr Met Xle Asn Ala Thr Glu Gly 

J3 165 170 175 

z: Tyr Gin Ser Ser Gly Ser Ser Thr He Thr Val Ser Gly 

W 180 185 

<210> 13 
~~ <2ll> 189 

£ <212> PRT 

Ms <213> Therntomonospora fusca 

„ s <400> 13 

Ala val Thr Ser Asn Glu Thr Gly Tyr His Aap Gly Tyr Phe Tyr Ser 
M* 15 10 15 

[=7 Phe Trp Thr Asp Ala Pro Gly Thr Val Ser Met Glu Leu Gly Pro Gly 

H» 20 25 30 

Gly Asn Tyr Ser Thr Ser Trp Arg Asn Thr Gly Asn Phe Val Ala Gly 
35 40 45 

Lys Gly Trp Ala Thr Gly Gly Arg Arg Thr Val Thr Tyr Ser Ala Ser 
£q 55 60 

Phe Asn Pro Ser Gly Asn Ala Tyr Leu Thr Leu Tyr Gly Trp Thr Arg 
65 70 75 80 

Asn Pro Leu Val Glu Tyr Tyr He Val Glu Ser Trp Gly Thr Tyr Arg 
05 90 95 

Pro Thr Gly Thr Tyr Mec Gly Thr Val Thr Thr Asp Gly Gly Thr Tyr 
100 105 110 

Asp He Tyr Lys Thr Thr Arg Tyr Asn Ala pro Ser He Glu Gly Thr 
115 120 125 

10 
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Arg Thr Phe Asp Gin TyiT Trp Ser v- Arg Gl* Q ^ Arg Thr Ser 

130 135 140 

Gly Thr lie Thr Ala Gly Asn His Phe Asp Ala Trp Ala Arg His Gly 
X45 150 155 160 

Mec His Leu Gly Thr His Asp Tyr Mec He Mec Ala Thr Glu Gly Tyr 
165 170 175 

Gin Ser Ser Gly Sar Ser Asn Val Thr wu Gly Thr Ser 
180 185 



<210> 14 
<211> 190 
<212> PRT 

<213> Trichoderma harzianum 

Gln°Thr 4 Ile Gly Pro Gly Thr Gly Tyr Ser Asn Gly Tyr Tyr Tyr Ser 

1 5 10 15 

Tyr Trp Asn Asp Gly His Ala Gly Val Thr Tyr Thr Asn Gly Gly Gly 
20 25 30 

Gly Ser Phe Thr val Asn Trp Ser Asn Ser Gly Asn Phe Val Gly Gly 
35 40 45 

Lys Gly Trp Gin Pro Gly Thr Lye Asn Lys Val lie Asn Phe Ser Gly 
50 55 60 

Ser Tyr Asn Pro Asn Gly Asn Ser Tyr Leu Ser He Tyr Gly Trp Ser 
65 70 75 80 

Arg Asn Pro Leu He Glu Tyr Tyr He val Glu Asn Phe Gly Thr Tyr 
as 90 95 

Asn Pro Ser Thr Gly Ala Thr Lys Leu Gly Glu Val Thr Ser Asp Gly 
100 105 110 

Ser val Tyr Asp He Tyr Arg Thr Gin Arg Val Asn Gin Pro Ser He 
115 120 125 

He Qly Thr Ala Thr Phe Tyr Gin Tyr Trp Ser Val Arg Arg Asn His 
130 135 140 

Ara Ser Ser Gly Ser Val Asn Thr Ala Asn His phe Asn Ala Trp Ala 
Arg *er » y ^ ^ l6Q 

Ser His Gly Leu Thr Leu Gly Thr Mec Asp Tyr Gin He val Ala val 
165 170 175 

Glu Gly Tyr Phe Ser Ser Gly Ser Ala Ser He Thr Val Ser 
1B0 185 1^0 



<21Q> 15 

u 
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<211> 178 
<2l2> PRT 



<2l2> PRT w i I 

<213> Trichoderma reeeei ^1 >^ 

lta°Ser 5 Ile Asn Tyr Asp Gin Asn Tyr Gin Thr Qly Gly Ql* val Ser 

10 15 



1 5 



Tvr Ser Pro Ser Asm Thr Gly Phe Ser val Asn Trp Asn Tnr Gin Asp 
y 20 25 30 

Asp Phe Veil val Gly Val Gly Trp Thr Thr Gly Ser Ser Ala Pro lie 
35 40 45 

Asn Phe Gly Gly Ser Phe Ser val Asn Ser Gly Thr Gly Leu Leu Ser 
50 55 60 

Val Tyr Gly Trp Ser Thr Asn Pro Leu val Glu Tyr Tyr lie Met G^u 
65 70 75 

Asp Asn His Aan Tyr Pro Ala Gin Gly Thr Val Lye Gly Thr val Thr 
85 90 95 

Ser Asp Gly Ala Thr Tyr Thr lie Trp Glu Asn Thr Arg Val Asn Glu 
100 105 HO 



E Pro ser lie Gin Gly Thr Ala Thr Phe Asn Gin Tyr lie Ser val Arg 

NJ 115 120 125 

Asn Ser Pro Arg Thr Ser Gly Thr Val Thr Val Gin Asn His Phe Asn 
X30 135 140 

M> Trp Ala Ser Leu Gly l*u His Leu Gly Gin Met Mec ASA Tyr Gin Val 

t val Ala Val Glu Gly Trp Gly Gly Ser Gly Ser Ala Ser Gin Ser Val 

P 165 170 175 

Ser Asn 



k 



<210> 16 

<2ll> 190 ^ 
<212> F&T N /. ( s \\ 

<213> Tricho^ferma reesei fsM\ ^ 



Gin Thr lie Gin Pro Gly Thr Gly Tyr Asn Asn Gly Tyr Phe Tyr Ser 
X 5 1° " 

Tyr Trp Asn Asp Gly His Gly Gly Val Thr Tyr Thr Asn Gly Pro Gly 

- - ^ s ^o 



20 



Gly Gin Phe Ser Val Aan Trp Ser Asn Ser Gly Aen Phe Val Gly Gly 
* 35 40 *5 

tya Gly Trp Gin Pro Gly Thr Lys Asn Lys Val He Asn Phe Ser Gly 

12 
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Ser Tyr Asn Pro 
65 

Arg Asn Pro Leu 



Asn Pro Ser Thr 
100 

Sey val Tyr Asp 
115 

lie Gly Thr Ala 
130 

Arg Ser Ser Gly 

X45 

Gin Gin Gly Leu 



Glu Gly Tyr Phe 
180 



55 

Asn Gly Asn Ser 
70 

He Glu Tyr Tyr 
85 

Gly Ala Thr Lys 



He Tyr Arg Thr 
120 



Thr Phe Tyr Gin 
135 

Ser val Asn Thr 

150 

Thr Leu Gly Thr 
165 

Ser ser Gly Ser 
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60 

Tyr Leu Ser val 
75 

He val Glu Asn 
30 

Leu Gly Glu Val 
105 

Gin Arg Val Asn 



Tyr Trp Ser Val 
140 

Ala Asn His Phe 
155 

Men Asp Tyr Gin 
170 

Aid ser He Thr 
1B5 



Tyr Gly Trp Ser 
80 



Phe Gly Thr Tyr 
95 

Thr Ser Asp Gly 
110 

Gin Pro ser He 
125 

Arg Arg Asn His 



Asn Ala Trp Ala 
160 

He Val Ala Val 
175 

val Ser 
190 



<210> 17 
<211> 190 
<2l2;> PRT 

<213> Trichoaerma vxride 



Gln°Thr 7 Ile Gin Pro Gly Thr Gly Phe Asn Asn Gly Tyr Phe Tyr Ser 
1 



5 10 15 



Tyr Trp Asn Asp Gly His Gly Gly Val Thr Tyr Thr Asn Gly Pro Gly 
20 25 30 

Gly Gin Phe ser Val Asn Trp Ser Asn Ser Gly Asn Phe val Gly Gly 

1 35 40 45 



Lys Gly Trp Gin Pro Gly Thr Lys Asn Lys val He Asn Phe Ser Gly 
50 55 60 

Ser Tyr Asn Pro Asn Gly Asn Ser Tyr Leu Ser Val Tyr Gly Trp Ser 
65 70 75 

Arg Asn Pro Leu He Glu Tyr Tyr He val Glu Asn Phe Gly Thr Tyr 
y 85 90 95 

Asn Pro Ser Thr Gly Ala Thr Lys Leu Gly Glu val Thr Ser Asp Gly 
100 i° 5 li0 

Ser val Tyr Asp He Tyr Arg Thr Gin Arg Val Asn Gin Pro Ser He 
115 120 125 

He Gly Thr Ala Thr Phe Tyr Gin Tyr Trp Ser val Arg Ar 9 Thr His 

13 
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130 3.35 140 

atq Ser Ser Gly Ser val Asn Thr Ala Asn His Phe Asn Ala Trp Ala 
145 I 50 155 160 

Gin Gin Gly Leu Thr J.eu Gly Thr Met Asp Tyr Gin lie Val Ala Val 
165 170 175 

Glu Gly Tyr Pne Ser ser Gly Ser Ala Ser lie Thr Val Ser 
ISO 185 190 

c210> ia 
<21i> 202 
<=212> PRT 

<213> Fihrobacter auccifiogenes 

A3n°ser 8 Ser Val Thr Gly Asn Val Gly Ser Ser Pro Tyr His Tyr Glu 
_ 1 5 3-0 is 

? He Trp Tyr Gin Gly Gly Asn Asn Ser Men Thr Phe Tyr Asp Asn Gly 

:5f 20 25 30 

vJ3 Th r Tyr Lye Ala Ser Trp Asn Gly Thr Asn Asp Phe Lfcu Ala Arg val 

Pj 35 40 45 

P. Gly Phe Lys Tyr Asp Glu Lys His Thr Tyr Glu Glu Gly Pro lie 

X 5 SO 55 SO 

T asp Ala Tyr Tyr Lys Trp Ser Lys Gin Gly Ser Ala Gly Gly Tyr Asn 

L 65 70 75 80 

M Tyr lie Gly lie Tyr Gly Trp Thr Val Asp Pro Leu Val Glu Tyr Tyr 

HI 85 90 95 

t: He Val Asp Asp Trp Phe Asn Lys Pro Gly Ala Asn Leu Leu Gly Gin 

O 100 105 no 

^ Arg Lys Gly Glu Phe Thr Val Asp Gly Asp Thr Tyr Glu He Trp Gin 

H5 120 125 

Asn Thr Arg val Gin Gin Pro Ser He Lys Gly Thr Gin Thr Phe Pro 
130 135 1*0 

Gin Tyr Phe Ser val Arg Lys Ser Ala Arg Ser Cys Gly His He Asp 
145 l 50 155 

He Thr Ala His Mac Lys Lys Trp Glu Glu Leu Gly Met Lys Met Gly 
165 170 175 

Lys Met Tyr Glu Ala Lys Val Leu Val Glu Ala Gly Gly Gly S*r Gly 
ISO 185 190 

Ser Phe Asp Val Thr Tyr Phe Lys Men Thr 
195 200 

14 



NOV-2 1-2001 16:31 FROM-GqwI^b Fax 3 



T-961 P. 078/086 F-781 



15 /23 

<21Q> 19 
<211> 189 

lllll Ispergtllus awamorii V&X . to^C^AM 

Arg Ser Thr Pro Ser Ser Thr Gly Glu Asn Asn Gly Tyr Tyr Tyr Ser 
1 s 10 15 

Phe Trp Thr Asp Gly Gly Gly Asp Val Thr Tyr Thr Asn Gly Asn Ala 
20 25 30 

Gly Ser Tyr Ser Val Glu Trp Ser Asn Val Gly Asn Phe Val Gly Gly 
35 4Q 45 

Lys Gly Trp Asn Pro Gly Ser Ala Lys Asp Tie Thr Tyr Ser Gly Asn 
50 55 60 

Phe Thr Pro Ser Gly Asn Gly Tyr Leu Ser val Tyr Gly Trp Thr Thr 
65 70 75 80 

Asp Pro Leu lie Glu Tyr Tyr lie val Glu Ser Tyr Gly Asp Tyr Aen 
85 90 95 

Pro Gly Ser Gly Gly Thr Thr Arg Gly Asn val Ser Ser Asp Gly Ser 
100 105 110 

Val Tyr Asp He Tyr Thr Ala Thr Arg Thr Asn Ala Pro Ser He Asp 
115 120 125 

Gly Thr Gin Thr Phe Ser Gin Tyr Trp Ser Val Arg Gin Asn Lys Arg 
130 135 140 

Vdl Gly Gly Thr Val Thr Thr Ser Asn His Phe Asn Ala Trp Ala Lys 
145 ISO 155 160 

Leu Gly Met Asn Leu Gly Thr His Asn Tyr Gin He Leu Ala Thr Glu 
165 170 175 

Gly Tyr Gin Ser Ser Gly Ser Ser Ser He Thr lie Gin 
180 185 



<2l0> 20 
<211> 194 
<212> PRT 

<ai3> Thfermomyces lanuginosus 
<400> 20 

Gin Thr Thr Pro Asn Ser Glu Gly Trp Hi a Asp Gly Tyr Tyr Tyr Ser 
x 5 10 3-5 

Trp Trp Ser Aep Gly Gly Ala Gin Ala Thr Tyr Thr Asn Leu Glu Gly 
20 23 30 

Gly Thr Tyr Glu lie Ser Trp Gly Asp Gly Gly Asn Leu Val Gly Gly 
35 40 45 

Lys Gly Trp Asn Pro Gly Leu Asn Ala Arg Ala lie His Phe Glu Gly 

15 



NOV-2 1-2001 1 6:31 FROM-Gowl^s Fax 3 



T-961 P. 079/086 F-T81 



16/23 

SO 5 s 60 

val Tyr Gin Pro Asn Gly Asn Ser Tyr L*u Ala Val Tyr Gly Trp Thr 
65 70 75 

Ar 9 Asn Pro Leu Val Glu Tyr Tyr lie Val Glu Asn Phe Gly Thr Tyr 
85 90 95 

Aso Pro Ser Ser Gly Ala Thr Asp Leu Gly Thr val Glu Cys Asp Gly 
X00 105 HO 

Ser xie Tyr Arg Leu Gly Lys Thr Thr Arg Val Asn Ala Pro Ser He 
US 120 125 

Asp Gly Thr Gin Thr Phe Asp Gin Tyr Trp Ser Val Arg Gin Asp Lys 
130 X4 ° 

Arc, Thr Ser Gly Thr Val Gin Thr Gly Cys HXS Phe Asp Ala Trp Ala 
3.4! 150 155 "0 

Arg Ala Gly Leu Asn Val Asn Gly Asp His Tyr Tyr Gin He Val Ala 
165 I 70 1 

Thr Glu Gly Tyr Phe Ser Ser Gly Tyr Ala Arg He Thr val Ala Asp 
180 185 190 



CO Val Gly 



s <210> 21 

M= <211> 76 

jLj. <212> DNA 



<213> Artificial Sequence 
<223* Description of Artificial Sequence: TrX-l 

ccagctaagg aggctgcaga tgcaaacaat acaaccagga accggttaca acaacggtca 60 
cutttacagc tatcgg 



<210> 22 
<211* 78 
*2l2 > DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence; XyTv-2 

aacgatlgcc atggtggtgt uccataca aacgggcccg gaggccaatt tagcgtcaac 60 
tggtccaact ccggaaac 



<210> 23 
<211> 78 
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<212> DNA 



<220> 

<223> Description of Artificial Sequencer TrX-3 
<400> 23 

ttcgtaggtg gaaaaggttg gcaacccggg accaadaaca aggtgaccaa cttccctgga 60 
tcccataatc cgaacggg 78 



<2X0> 24 
<2ll> 74 
<212> DHA 

^213> Artificial Sequence 
<22Q;> 

<223> Description of Artificial Sequence: XyTv-4 
<400> 24 

aattcatact taagcgccca tggctggtct agaaacccac tgattgaata ctacattgtc 60 
gaaaatttcg grac 74 

<21G> 25 
<211> 51 
<;212> ONA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: TrX-8 
<400> 25 

gattcctccg acgtccacgc ttgttatgtt ggtccttggc caatgttgct g 51 

<210* 26 
<2ll> 84 
c212> DMA 

<213> Artificial Sequence 
<22Q> 

<223> Description of Artificial Sequence: XyTv-7 
<400> 26 

ccaatgaaaa tgtcgacaac cttgctaccg gtaccaccac aatggatatg tttgcccggg 60 
cctccggtta aatcgcagct aacc 64 



<210> 27 
<2\\> 78 
<212> DNA 

<;213> Artificial sequence 
<220> 

<223p Description of Artificial Sequence: TrX-6 
<400> 27 

17 
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agattgaggc cttcgaagca tccaccttcc ccaaccgttg ggccctggtt cttatcccac 60 
ragttgaaga gacctdyd " y8 



<210> 28 
<211> 85 
<2l2> DNA 

<213> Artificial sequence 
v220> 

<223» Description of Artificial Sequence: XyTv-5 
<400> 28 . 

atattaggct tacccttaag tatgaattcg cagataccga ccagatcttt gggtgactaa 60 
cttataatgt aacagccccc aaagc 85 



m 



<21Q> 29 
<211> 58 
<212^ DMA 

<213:> Artificial Sequence 

<220;> 

c223> Description of Artificial Sequence: XyTv-10i 
<400> 29 

tcgacaattt cggtacccac aatccgagca ccggcgccac aaaattaggc gaagtcac 58 

<;210> 30 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<22D> 

<223> Description of Artificial Sequence: xyTv-102 
<:400> 30 

tagtgatgga tccgtatacg atatctaccg tacccaacgc gctaatcagc cat S3 



<210> 31 
<211? 59 
<212:> DNA 

c213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: TrX-103 
<4QQ> 31 

cgatcattgg aaccgccacc ctttatcagt accggagtgt tagacgtaac caccggagc 59 



<:210> 32 
<;211> 69 
<212> DNA 

<213> Artificial Sequence 



18 
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<22Q> 

<223 > JjgSCI 



<400> 32 

tccggnccgg ccaatactgc gaatcacctt aatgcatggg cacagcaagg gttaacccca 60 
ggcacaatg 69 



<2XQ> 33 

<=211> 67 

<212> DNA 

<213> Artificial 



Sequence 



<;220> 

<223> Description of Artificial Sequence: xyTv-105 
<400> 33 

gaccatcaaa tcgcagcggt ggaaggctac ctctcgagtg gttccgctag caccacagng 6 0 
agctaaa 61 



<210> 34 
<211> 73 
<212^ PNA 

<2l3> Artificial Sequence 



LJ <220> 

jY| <223> Description of Artificial Sequence; xyrv-iio 

<;4G0> 34 

4^ gtcaaagcca tggacgrtag gcccatggcc gcggtgttcc aatccgcttc agtgatcact 60 

s acctaggcat ata 73 

M> 

<210> 35 

Fti <211> 54 

1^ <:212> DNA 

<2l3> Artificial Sequence 



«220> 

*c223> Description of Artificial Sequence: XyTv-iQS 



<400^ 35 

ctatagacgg cacgggctgc gcaattagtc ggtagctagt aaccttggcg gtgg 



<210> 36 

<211> 60 

*212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: XyTv-108 
<400> 36 

aaaatagtca tgacctcaca atctgcacca gtagcctcga ggccaagcca attatgacgc 



19 
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<210> 37 
<211> 66 
<2X2> DNA 

<213> Arcificial Sequence 
<220> 

<223> Description of Arcificial Sequence: X/TV-X07 
<400> 37 

ccagcgaaac tacgtacccg tgccgctccc aaccgggatc catgtcaccc aatagcccag 60 
caccgc 66 

<2X0> 38 
<211=> S3 
<212> PNA 

<23-3> Arcificial Sequence 
<220> 

<;223> Description of Artificial Sequence : XyTv-^-Ofi 
<:400> 38 

cacctcccga cgaagagccc accaaggega teataaegte acccgacccc tag 53 

Q <2XQ* 39 

#U <21X> 596 

rl <;212> OWA 

y <213> Artificial Sequence 

<220;> 

<223> Description of Arcificial Sequence: TrX 
M <400> 39 

pi etagecaagg aggcegcaga cgcaaacaat acaaccagga accggccaca acaacggcca 60 

lT cccttacagc tateggaacg aeggecatgg tggcgttacc cacacaaacg ggeceggagg 120 

! -sa ccaattcago gccaaccggt ctaaccccgg aaaccccgta ggcggaaaag gccggcaacc iso 

C3 egggaccaaa aataaggtga tcaacttctc eggatcttat aatccgaacg ggaacccata 240 

cccaagcgcc tatggcegge ccagaaaccc accgaccgaa tattacatcg ccgaaaaccc 300 
cggcacccac aacccgagca ccggcgccac aaaattaggc gaagecacta gtgatggacc 360 
cgtacacgac acccaccgca cccaacgcgc taatcageca ccgatcaccg gaaccgccac 420 
cccccaccag cactggagtg etagaegcaa teateggage cccggtccgg teaatactge 480 
gaatcacccc aatgcatggg cacagcaagg gtcaacccca ggtacaatgg actaccaaat 54 0 
cgtagcggcg gaaggctact ccccgagcgg ccccgccagc accacagcga gctaaa 596 

<210> 40 
<211> 36 
c212> DNA 

<2l3;> Arcificial Sequence 
<220> 

<223> Description of Arcificial Sequence: Tx-75a-l 



<400> 40 

egggaattea cacccagccg tccacggccg gtctag 



20 
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<210> 41 
2 1 1 ^ -12 
<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Tx-105H-1 
<400> 41 

accggcgcca caaaacacgg cgaagtcact agtgatggat cc 42 

<210> 42 
<211^ 44 
<212> DNA 

<c2l3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; Tx-Cl 
<4Q0> 42 

ccaaggcgat cacaacgtca cccgacrccc aga*ctccga accc 44 



«210> 43 

I™ *211> 36 

Zj <212> PNA 

fQ <213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Tx-ciel 1 123 - 144) -lr 
*400> 43 

cggagctccg acgcgntggg cacggtagat accata -* b 

<210> 44 
<211> 42 
<212* PNA 

<2l3> Artificial Sequence 
<220> 

<223> pescription of Artificial Sequence: Tx-1G5R-1 
<40Q> 44 

accggcgcca caaaaagagg cgaagtcact agtgatggat cc 

<2lQ> 45 
<211> 41 
<212> PNA 

<213> Artificial Sequence 
<220> 41 

<223> peacription of Artificial Sequence: Tx-NI 
<40Q> 45 

21 
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ctagctaagg aggctgc^cd uyc«aacu»; ^ca^ccaggc 



<210> 46 
<211> 36 
<2X2? DNA 

-c213> Artificial Sequence 

<220> m n 

<223> Description of Artificial Sequence: TX-75G-1 

<400> 46 3fi 
cgggaattca cacttaggcg tctatggctg gtccag 

<21Q> 47 
<2XX> 

<212> ONA 

<2X3> Artificial Sequence 

*223> Description of Artificial Sequence: Tx-l44&-lr 

<4d0> 47 

<2X0> 48 
<2X1> 
<2X2> DNA 

<213> Artificial Sequence 

<223> Descnpcion of Artificial sequence: TX-lSlR-ir 



Li <400> 48 



M« <21Q> 49 

<2X1> 40 



<212> DNA 

<2X3> Artificial Sequence 

<223> Description of Artificial Sequence: TX-12 5A-12 9E-1 

<400> 49 40 
ccaacgcgct aatgcgccat cgatcgaggg aaccgccacc 

<210> 50 
c211> 
<212> DNA 

c213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: TX-XX6G-X 



22 
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<400> bu 



<210> 51 
<211> 
*212> ONA 

<213;> Artificial Sequence 



<22G> 

<;223> Description of Arcificial Sequence: TX-118C-1 



<4 00 > 52 

<210p 52 
<;211> 
<c212> PNA 

<213> Artificial Sequence 

<220> ^ 
«223> Deecripcion of Artificial Sequence: TX-X0H11D 

<400> S2 



~ <21D> S3 

<211> 

LO <212> PNA 



<213> Artificial Sequence 

<223> pescription of Artificial Sequence: TX-116G-118C-1 

t4O0> 53 



<210> 54 
f=5 <211> 



<212> DNA 

<213^ Aspergillus Icawachii 



<4Q0> 54 



23 



